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(54) Method and apparatus for a flight management system providing for linking of an outbound 
course line from a predetermined position with an existing flight plan 



(57) An improvement to an aircraft flight manage- 
ment system allows the flight crew to enter a predeter- 
mined positon, which may be either the aircraft's current 
position or a defined waypoint, and a course line, or vec- 
tor from the predetermined position. The system 
responds by displaying to the flight crew the predeter- 
mined position and course line, and then proceeds to 
link the course line to the existing flight plan. The flight 
crew may then either execute the modified flight plan or 
erase the modification and enter an alternate plan. The 



procedure of entering the predetermined position and 
course line, and linking to the existing flight plan may all 
be done with the autopilot activated, whereby appro- 
praite lateral navigational signals are generated and 
supplied to the autopilot flight director to direct the air- 
craft along the newly specificed route. In addition, accu- 
rate performance data, such as distance to go, 
estimated time of arrival, and fuel remaining at each 
waypoint are displayed to the flight crew. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to the aircraft flight 5 
management system art and, in particular to an 
improved flight management system which allows a 
flight crew to enter an outbound course line from a pre- 
determined position and then link the outbound course 
line to the remaining flight plan, all without disengaging w 
an associated autopilot. 

In modern commercial aircraft, a flight crew makes 
flight plan entries and modifications through a Flight 
Management System - Control Display Unit (FMS - 
CDU). The FMS - CDU is an electronic module contain- ,5 
ing a keyboard on its lower face half and an electronic 
display on its upper face half. By keying entries into the 
keyboard, the flight crew can build or modify a route into 
the Fhght Management Computer by typing in a series 
of waypomts which are then displayed, in text form, on so 
the upper half of the FMS-CDU display. 

An additionally provided display is a navigation 
(map) display. In contrast to the text display of the FMS- 
CDU, the navigation display graphically depicts the 
selected waypoints along a desired route. Thus, as the 25 
flight crew types entries into the FMS-CDU these are 
then displayed graphically on the navigation display. 

Current FMCs provide for construction of a variety 
of flight plans, consisting of dot-to-dot leg segments and 
procedural maneuvers. There are, however, no provi- 30 
sions for creating a flight plan that corresponds to an Air 
Traffic Control clearance such as "...clear to intercept 
the 120° radial from waypoint ABC, resume flight plan 
route". Thus, an FMC capability to create an outbound 
vector from a flight plan waypoint and link that vector to 35 

, ?,l? ma ' ning f ' i9ht plan and P rovide kteral navigation 
(LNAV) guidance so that the route can be flown with the 
autopilot engaged would be a desirable feature. 

Most commercial airliners can be flown on a con- 
stant heading with the autopilot engaged. This allows w 
interception and tracking of a course outbound from a 
geographical waypoint. However, constant adjustment 
to the airplane heading are necessary due to the effect 
of w.nd on the flight plan to maintain the desired course 
One ex.sting autopilot flight system has the capability to « 
generate guidance and fly a Voice Omnirange Receiver 
(VOR) outbound course, but this capability is limited to 
VOR's. With these prior existing systems, the FMC com- 
putations for estimated time of arrival (ETA) and fuel at 
dest.nat.on are not precise, since direct flight is so 
assumed by the FMC, where flight planned route seg- 
ments do not exist. 



bound course line to the existing flight plan. 

ft is a particular object of the present invention to 
provide the above-improved flight management system 
which allows entry of a predetermined position and out- 
bound course line and linking to the existing flight plan 
all with the autopilot engaged. ' 

Briefly, in an aircraft flight management system 
which includes a control display unit (CDU) and an auto- 
pilot and wherein a flight crew enters a predetermined 
flight plan and engages an autopilot which provides 
navigation control signals to fly the aircraft along the 
flight plan, an improvement allows the flight crew to 
enter an outbound course line from a predetermined 
position and link the outbound course line to the remain- 
ing flight plan, all without disengaging the autopilot The 
improvement includes a data entry device to permit the 
flight crew to enter the predetermined position and out- 
bound course line. Provided logic control responds to 
the data entry device to: 

a) display the predetermined position and outbound 
course line on the CDU; 

b) create a flight plan discontinuity between the 
course line and the remainder of the predetermined 
flight plan; 

c) create a flight plan modified state reflecting the 
course line and the predetermined position; 

d) permit the flight crew to accept the flight plan 
modified state and continue with operation e) oth- 
erwise permitting the flight crew to enter a' new 
course in the CDU; 

e) determine if the course line intersects a down- 
stream flight leg of the predetermined flight plan 
and, if it does not. continuing with item h) below 
otherwise; 

f) permit the flight crew to enter the end point of the 
downstream intersecting flight leg; 

g) link the course line to the intersection with the 
downstream flight leg of the modified flight plan; 

h) permit the flight crew to accept the modified flight 
plan, in which event proceeding to 

i) generate guidance signals to direct the autopilot 
to fly the aircraft along the modified flight plan. 



SUMMARY OF THE INVENTION 

It is an object of this invention, therefore, to provide 
an improved aircraft flight management system which 
allows the flight crew to enter an outbound course line 
from a predetermined position and then link the out- 



55 



In a particular aspect of the above improved flight 
management system, the data entry device and logic 
control include means for allowing the flight crew to 
enter a predetermined waypoint as the predetermined 
position. 

In yet a further aspect of the above improvement to 
a flight management system, the data entry device and 
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logic control include means for allowing the flight crew to 
enter the aircraft's present position as the predeter- 
mined position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 depicts an aircraft being directed to fly a 
given vector from a specified waypoint as a modifi- 
cation to the aircraft's original flight plan; 

Figure 2 is a diagram illustrating the general 
appearance and relative interconnection of the 
flight management system including the control dis- 
play unit (CDU), navigation display, and logic mod- 
ule in ; accordance with the preferred embodiment of 
the invention; 

Figure 3 illustrates the initial state of the CDU (3A), 
the entry of a new point and course line in the CDU 
display (3B) and the resulting depiction on the nav- 
igation display (3C); 

Figure 4 illustrates the CDU display linking the new 
course line to the original flight plan (4A) and result- 
ing navigation display (4B); 

Figure 5 depicts entry in the CDU of a course line 
from the aircraft's present position; 

Figure 6 depicts the CDU display with performance 
data displayed on the progress page; 

and Figures 7A-C are logic flow diagrams illustrat- 
ing the logical sequence performed by the logic 
control device within the flight management system 
to allow the flight crew to enter a position and 
course line and link the position and course line to 
the existing flight plan, with the autopilot engaged. 

DETAILED DESCRIPTION 

Figure 1 is a diagram illustrating an aircraft 10 
shown flying from the runway 12 of a departure airport. 
Using the aircraft's flight management system, the flight 
crew entered an original flight plan 14 which leads them 
to the runway 16 of a destination airport. 

En route, the aircraft 10 may be given a direction 
from Air Traffic Control such as "...clear to intercept the 
120° radial from ABC, resume flight plan route", where 
ABC is a predetermined waypoint identified by the air- 
craft's navigation system. 

Prior to the present invention, commercial airliners 
could be flown on a constant heading with the autopilot 
engaged. This allows interception and tracking of a 
course outbound from a geographical waypoint, how- 
ever, constant adjustments to the airplane heading have 
been necessary, due to the effect of wind on the flight 
path, to maintain the desired course. With these prior 
systems, computations made by the flight management 



system for estimated time of arrival (ETA) and fuel at 
destination are not precise, since direct flight is 
assumed by the flight management system, where flight 
plan route segments do not exist. 

5 Figure 2 illustrates in both graphic and block dia- 
gram form the primary components of a modem com- 
mercial aircraft flight management system, indicated 
generally at 30. Shown at 32 is a conventional aircraft 
navigational Flight Management System - Control Dis- 

10 play Unit (FMS-CDU). The FMS-CDU 32 includes an 
upper face portion 34 and a lower face portion 36. In its 
upper face portion 34, the FMS-CDU 32 includes an 
electronic display 40 which is capable of displaying lines 
of text entered by the flight crew. These lines of text 

15 depict, typically, waypoints along the path of a desired 
navigational route. On both sides of, and adjacent to the 
electronic display 40 are line select keys, indicated gen- 
erally at 42 and 44. Upon the user activating one of the 
line select keys 42, 44, the adjacent line of text on the 

20 electronic display is activated to thereby allow entry, 
selection or deletion of text. 

At the lower portion of the electronic display is a 
scratch pad line 46 which displays system generated 
messages, entries via the keyboard (described below), 

25 and data being moved from one line to another. 

In the lower face half 36 of the FMS-CDU 32 is a 
keyboard, indicated generally at 50. The keyboard 50 
includes an array of keys as well as control inputs by 
which the flight crew can manually enter waypoints, 

30 which then appear on the electronic display 40 as text 
line items. Also included are various control keys which 
allow the flight crew to add, modify and delete various 
entries. 

For example, a provided Execute key 52 is a 

35 momentary action push button which becomes illumi- 
nated to indicate a modification to the active route. 
Upon the flight crew pushing the Execute key 52, a 
desired modification is activated and illumination of the 
key is extinguished. 

40 A provided Delete key 54 is a momentary action 
switch which, when activated by the flight crew enters 
DELETE in the scratch pad portion 46 of the electronic 
display 40. When the scratch pad is blank, a selection of 
a subsequent line by the line select keys 42, 44 deletes 

45 data on the corresponding adjacent line if such informa- 
tion is deletable. 

Thus, by way of typed entries via the keypad 50, the 
flight crew enters waypoints along the desired naviga- 
tional route. These waypoints are displayed as lines of 

so text on the electronic display 40. 

Also provided as a display to the flight crew of the 
desired navigational route is a navigation display 60. 
The navigation display 60 depicts the current position of 
the aircraft, herein indicated by the triangle 62, and 

55 selected waypoints along the desired route such as the 
indicated waypoint "VAMPS" at 64, the next selected 
waypoint "RUMOR" at 66 and the final waypoint "ELN" 
at 67. 

In addition to the route information, also depicted 



5 



EP0 798 685 A1 



6 



on the navigation display 60 is the current magnetic 
track heading 68 and an arcuent line 70 which depicts a 
portion of a compass rose. 

Also depicted in the upper left hand corner of the 
display 60 is information indicating the current ground 
speed, true air speed, wind speed and wind heading 
information, collectively shown at 72. 

The navigation display 60 and the FMS-CDU 32 
interconnect through a logic module indicated generally 
at 80. The logic module 80 includes a flight manage- 
ment computer (FMC) 82. In addition, the logic includes 
the graphics generator (display module), 84. Inputs from 
the logic module 80 to and from the FMS-CDU 32 are 
carried along a two-way bus 86, whereas display infor- 
mation from the graphics generator 84 are carried to the 
navigation display 60 via a one-way bus 88. 

The flight management computer 82 provides lat- 
eral (LNAV) and vertical (VNAV) guidance signals to the 
Autopilot Flight Director System (AFDS) 83 which vali- 
dates and acknowledges the guidance signals. The 
AFDS in turn provides guidance signals to the Flight 
Control Computer (FCC's) 84 which activate the air- 
craft's control surface 85 in the normal manner such that 
the aircraft is directed to automataically f ly the route as 
selected by the flight management computer 62. 

By the present invention, the flight crew is permitted 
to enter a position and outbound course line into the 
flight plan, whereby the system links the outbound 
course line to the existing flight plan, all with the autopi- 
lot engaged. 

Thus, referring to Figure 3, shown in Figure 3A is 
the CDU active (ACT) display of the route 1 legs page. 
Shown entered in the scratch pad is the entry ABC 120 
representative of a specified waypoint ABC and an out- 
bound course vector at 120°. A "route DISCONTINU- 
ITY" is created by the system between the new entry 
"ABC 120" and the original waypoint VAMPS." 

In the CDU display of Figure 3B, the entry "ABC 
120" has been entered into the top line of the route 1 
legs of the CDU (displayed as "(120°)"), creating a 
course vector beginning at waypoint ABC, in a direction 
of 120°. 

Figure 3C depicts the navigation display which now 
automatically indicates a course line at 120° radiating 
from the waypoint ABC. 

Figures 4A and 4B illustrate the CDU and naviga- 
tion display depictions, respectively, for linking of the 
new waypoint and course line into the existing naviga- 
tional route. Here, in Figure 4A, the 120° vector has 
been linked to the original flight plan by entering the 
waypoint "RUMOR" into the boxes on line 2 of the CDU 
and creating the new intersection waypoint ABC01 . 

In Figure 4B, the waypoint ABC, with the vector at 
120° is shown intersecting the old flight plan at the new 
intersection point ABC01 . 

Figure 5 illustrates entry into the CDU of an inter- 
cept course from the aircraft's current position as 
opposed to a specified waypoint by entry into the first 
line of the CDU of a command "P/Pxxx", where xxx is 



the desired course. The present position vector may 
also be linked to the original flight plan as described 
above. In the example of Figure 5, a course vector of 
50° has been entered, thereby indicating a course line 

5 of 50° from the aircraft's current position. 

Since the autopilot is engaged during the course of 
entering the new predetermined position and outbound 
course line, Figure 6 depicts the CDU display which 
includes performance calculations for the newly created 

io route. Thus, shown are the distance to go (DTG) to the 
next waypoint, estimated time of arrival (ETA) to the var- 
ious waypoints and projected fuel remaining (in 1,000 
pound units) upon reaching the indicated waypoints. 
These ETA and fuel predictions for in route waypoints 

is and the destination are based on direct flight to the 
course intercept point and then along the newly created 
route to the destination. Thus, by the present invention, 
the flight crew automatically receives accurate perform- 
ance data corresponding to the newly created flight 

20 plan. 

Figures 7A-C set forth logic flow diagrams detailing 
the logical sequence performed by the logic control unit 
of the flight management system to realize the function- 
ality according to the preferred embodiment of the 

25 invention. The system starts at start block 700. At deci- 
sion point 702 the flight crew is given the opportunity to 
enter a desired course modification from a given way- 
point, direction line 703, or from the aircraft's present 
position, direction 704. 

30 If the flight crew selects a course modification from 
a specified waypoint, the system enters block 706 and 
the flight crew enters a waypoint name "xxx" into the 
flight management computer CDU legs page. Then, at 
708, the system displays the course direction on the 

35 CDU. At block 71 0 the system creates a flight plan dis- 
continuity between the course line and the remainder of 
the flight plan and displays this discontinuity as a 
sequence of boxes on the CDU legs page. 

At block 712, the flight management system cre- 

40 ates a flight plan modified state in the flight manage- 
ment computer and loads the provisional flight plan into 
a "mod" buffer. 

At decision block 714 the flight crew is given the 
opportunity to either approve or disapprove the out- 

45 bound course entry If the flight crew disapproves the 
outbound course entry, via direction 715, the system 
enters block 716 to allow the entry of a new course in 
the CDU. The flight crew may then, at block 17, type in 
the new desired course. The system will then, at block 

50 720, display the new course on the CDU and present a 
new course line on the navigational map display. The 
system then, via direction line 721 , allows the flight crew 
to accept or reject this newly entered course. 

However, if out of decision block 714, the flight crew 

55 decides to accept the entered outbound course, the 
system, via direction line 721, enters a decision block 
722. Decision block 722 determines whether or not the 
newly entered course line intersects the downstream 
flight leg of the originally entered flight plan. If the 
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course line does not intersect the downstream flight leg 
of the presently entered flight plan, a direction path 723 
directs the system to a logic sequence as depicted in 
Figure 7C. Here, the system enters a decision block 730 
wherein the flight crew is given the option to incorporate 
a new outbound course line into the flight plan. If the 
flight crew does not wish to incorporate the new course 
line into the flight plan, it selects an erase route, indi- 
cated by direction line 731, which enters block 732. At 
block 732, the system clears the "mod" buffer and 
returns the flight management computer CDU and map 
display to its original state. This completes the process, 
whereby the system enters a stop mode state 734. 

However, if, out of decision block 730, the flight 
crew decides to execute the modified flight plan, an exe- 
cute direction 736 is taken, activating the system to 
block 738. At block 738. the "mod" buffer stored flight 
plan is made active and roll axis (LNAV) guidance is 
provided to the autopilot flight director system to thereby 
fly the aircraft along the new desired route. This having 
been done, the system enters a stop mode 740. 

Returning to Figure 7 A, If out of decision block 722 
the system determines that the newly entered course 
line does intersect the downstream flight leg of the orig- 
inal flight plan, a direction line 750 takes the system into 
a logic block 752. At logic block 752, the system allows 
the flight crew to enter an end point of the downstream 
intersecting flight leg to the original flight plan on the 
flight management computer CDU. 

The flight crew then, at block 754, types the end 
point of the intersection leg on the flight management 
computer CDU legs page at the discontinuity box 
prompt. 

In response to this entry, the system, at box 756, 
links the new course line to the intersection with the 
downstream flight leg. 

At block 758, the system then computes perform- 
ance data (estimated time of arrival and arrival fuel 
level) and displays this data on the flight management 
computer CDU. 

Out of logic block 758, the flight crew at decision 
block 760 can decide whether or not to incorporate this 
modification into the flight plan. If, via direction leg 761. 
the flight crew rejects the modification, an erase com- 
mand is issued which, entering block 762, causes the 
"mod" buffer to be cleared and the flight management 
computer CDU and map display are returned to the 
original state. The system then enters a stop mode 762. 

However, if out of decision block 760, the flight crew 
decides to execute the modified flight plan, via direction 
leg 763, a block 764 is entered. At logic block 764, the 
system makes the "mod" buffer active and provides roll 
axis (LNAV) guidance signals to the autopilot flight 
director system to direct the airplane to fly along the 
new flight path. Out of block 764, a stop mode is exe- 
cuted at block 766. 

Returning to decision block 702, if the flight crew 
desires to enter a course line from the aircraft's present 
position, a direction line 704 is followed to the logic step 



set forth in Figure 7B. Here, the flight crew at logic block 
770 can type the command "P/Pxxx" into the flight man- 
agement computer CDU legs page, where "xxx" is the 
desired outbound course. The system then responds at 
s 772 by displaying this course line on the navigational 
display or map. 

Also, at 774 the system displays the course direc- 
tion on the CDU. 

Then, at logic block 776, the system creates a flight 

10 plan discontinuity between the course line and the 
remainder of the flight plan and displays discontinuity as 
a sequence of boxes on the CDU legs page. 

At 778, the system creates a flight plan "modified" 
state in the flight management computer and loads the 

15 provisional flight plan into the "mod" buffer. 

The flight crew is then afforded the opportunity to 
decide at decision block 780 whether the newly entered 
course is acceptable, in which case direction line 781 is 
taken or unacceptable, in which event direction line 782 

20 is implemented. If the flight crew at decision block 780 
decides that the new course is not acceptable, the sys- 
tem, at block 784, allows entry of a new course on the 
CDU. The flight crew, at block 786, may then type in the 
new, desired course into the CDU. The system 

25 responds at block 788 by displaying this new course on 
the CDU and a new course line on the navigation dis- 
play, or map, thereafter returning to decision block 780 
for review by the flight crew, via direction line 789. 
If, at decision block 780, the flight crew decides to 

30 accept the modified course, via direction line 781, the 
system enters a decision block 790 to determine 
whether or not this new course line intersects the down- 
stream flight leg of the originally entered flight plan. If 
this new course line does not intersect a downstream 

35 flight leg of the original flight plan, the system, via direc- 
tion line 781, enters the routine previously described 
above and set forth in detail in Figure 7C. 

However, if the course line does intersect the down- 
stream flight leg of the originally entered flight plan, it 

40 passes via direction line 792 to a logic block 794. In 
logic block 794, the system allows the flight crew to 
enter the end point of the new course line where it inter- 
sects the downstream portion of the flight leg on the 
flight management computer CDU. The flight crew, at 

45 block 796, enters the end point of the intersecting leg on 
the FMC legs page, at the discontinuity box prompt. 

The system responds at block 798 by linking the 
course line to the intersection with the downstream flight 
leg. Then, at block 800, the system computes the per- 

50 formance data, i.e., estimated time of arrival and arrival 
fuel level, and displays this data on the flight manage- 
ment computer CDU. 

Now, at decision block 802, the flight crew decides 
whether or not to incorporate the modified route into the 

55 flight plan. If. via decision line 803. the flight crew 
decides to reject the modification, an erase command 
causes block 804 to be entered. At block 804 the sys- 
tem clears the "mod" buffer and returns the flight man- 
agement computer CDU and the navigation display map 
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to its original state. The system then enters a stop mode 
806. 

If, however, the crew decides at 802 to execute the 
modified flight plan, the system, via an execute decision 
line 807, enters block 808. At block 808, the system 
makes the "mod" buffer active and provides roll axis 
(LNAV) guidance signals to the autopilot flight director 
system to thereby direct the aircraft to fly the new 
course. Finally, the system enters the stop mode, at 
810. 

In summary, disclosed is an improvement to an air- 
craft flight management system. The improvement 
allows the flight crew to enter a predetermined position, 
whether current position of the aircraft or a specified 
waypoint, and a course line from the predetermined 
position. The system then responds by linking the out- 
bound course line from the predetermined position to 
the remainder of the flight plan. This is all done with the 
autopilot active, such that accurate performance data, 
including estimated time of arrival and fuel level at 
arrival are maintained and displayed to the flight crew. 

While a preferred embodiment of the invention has 
been described in detail, it should be apparent that 
many modifications and variations thereto are possible, 
all of which fall within the true spirit and scope of the 
invention. 

Claims 

1 . In an aircraft flight management system including a 
control display unit (CDU) and an autopilot wherein 
a flight crew enters a predetermined flight plan and 
engages an autopilot which provides navigation 
control signals to fly the aircraft along said flight 
plan, an improvement allowing the flight crew to 
enter an outbound course line from a predeter- 
mined position, linking said outbound course line to 
the remaining flight plan, all without disengaging 
the autopilot, the improvement comprising: 

data entry means for permitting the flight crew 
to enter said predetermined position and out- 
bound course line; and 

logic control means responsive to said data 
entry means to: 

a) display said predetermined position and 
outbound course line on the CDU; 

b) create a flight plan discontinuity 
between said course line and the remain- 
der of said predetermined flight plan; 

c) create a flight plan modified state reflect- 
ing said course line and said predeter- 
mined position; 

d) permit the flight crew to accept said 



flight plan modified state and continue with 

e) below, otherwise permitting the llight 
crew to enter a new course in the CDU; 

5 e) determine if said course line intersects 

the downstream flight leg of the predeter- 
mined flight plan and, if it does not, contin- 
uing with step h) below, otherwise 

f) permit the flight crew to enter the end- 
point of the downstream intersecting flight 
leg; 

g) link said course line to said intersection 
is with the downstream flight leg of the modi- 
fied flight plan; 

h) permit the flight crew to accept said 
modified flight plan, in which event pro- 

20 ceeding to 

i) generate guidance signals to direct the 
autopilot to fly the aircraft along said modi- 
fied flight plan. 

25 

2. The improvement of claim 1 wherein said data entry 
means and logic control means include means for 
allowing the flight crew to enter a predetermined 
way point as said predetermined position. 

30 

3. The improvement of claim 1 wherein said data entry 
means and logic control means include means for 
allowing the flight crew to enter the aircraft's 
present position as said predetermined position. 

35 

4. In an aircraft flight management system including a 
control display unit (CDU) and the autopilot wherein 
a flight crew enters a predetermined flight plan and 
engages an autopilot which provides navigation 

40 control signals to fly the aircraft along said flight 
plan, an improved method for allowing the flight 
crew to enter an outbound course line from a prede- 
termined position, linking said outbound course line 
to the remaining flight plan, all without disengaging 

45 the autopilot, the improved method comprising the 
steps of: 

a) providing data entry means for permitting the 
flight crew to enter said predetermined position 

so and outbound course fine; 

b) displaying said predetermined outbound 
course line on the CDU; 

55 c) creating a flight plan discontinuity between 

said course line and the remainder of said pre- 
determined flight plan; 

d) creating a flight plan modified state reflecting 
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said course line and said predetermined posi- 
tion; 

e) permitting the flight crew to accept said flight 
plan modified state and continuing with step f) 5 
below, otherwise permitting the flight crew to 
enter a new course in the CDU; 

f) determining if said course line intersects the 
downstream flight leg of the predetermined 10 
flight plan and, if it does not, continuing with 
step i) below, otherwise, 

g) permitting the flight crew to enter the end 
point of the downstream intersecting flight leg; 15 

h) linking said course line to said intersection 
with the downstream flight leg to produce a 
modified flight plan; 

20 

i) permitting the flight crew to accept said mod- 
ified flight plan, in which event 

j) generating guidance signals to direct said 
autopilot to fly the aircraft along said modified 25 
flight plan. 

5. The improved method of claim 4 when the step of 
providing data entry means for permitting the flight 
crew to enter said predetermined position and out- so 
bound course line include the further step of allow- 
ing the flight crew to enter a predetermined way 
point as said predetermined position. 

6. The improved method of claim 4 wherein the step of 
providing data entry means for permitting the flight 
crew to enter said predetermined position and out- 
bound course line includes the further step of per- 
mitting the flight crew to enter the aircraft's present 
position as said predetermined position. 
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